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of 8 and 7, respectively, over palladium on carbon.

The formation of 5, 6, and 7 could be understood if 8
were an intermediate that reacted as outlined in Scheme
II. Indeed, treatment of 8 with lithium aluminium hydride
did afford 5, 6, and 7 in comparable ratios.

Further justification of the ideas in Scheme II rested on
the assumption that reduction at C-4 of 3 would be the first
event and that the resulting product 4 would collapse
under the pressures depicted in Scheme III. The de-
parture of the methoxy group is facilitated by complexa-
tion with a trivalent aluminum species!® and is triggered
by synchronous hydride-induced cleavage of the siloxy
bond.’® In order to test this notion, 4 was obtained from
3 in 95% yield by reduction with sodium borohydride.
When 4 was not subjected to lithium aluminum hydride,
5, 6, and 7 were indeed obtained in the required ratios,
therefore giving substance to the sequence in Scheme II.

The foregoing observations are particularly significant
for compounds that bear sensitive functional groups, and
which therefore cannot withstand the acidic conditions
required for unveiling the latent enone.®%° Thus, hy-
drolysis of 4 at pH 3 afforded only a 25% yield of 8a. Even
under these mild conditions there was great loss of the
glycosidic methoxyl. On the other hand, the route 3 -7
— 8a proceeded in 60% overall yield. This latter sequence
is, therefore, much better for such acid-sensitive molecules
in spite of the fact that an extra step is required.
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Photochemical Reactions of Acyclic Monothioimides.
A Novel Photorearrangement Involving
1,2-Thiobenzoyl Shift

Summary: Photolysis of N-acylthiobenzamides in benzene
gave thioketones via a novel photorearrangement involving
1,2-thiobenzoyl shift; the formation of the products was
explainable in terms of 8-hydrogen abstraction by the
thiocarbonyl group.

Sir: Although the photoreactions of thioketones! and

Table I. Photolysis of 1

0 Ph
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a Ph Me Me 62
b Ph Me Et 80
¢ Ph Me Ph 98
d Me Me Me 64
e Me Me Ph 95
f Ph H Ph 43
g Ph H i-Pr 0

thioesters? are well studied, those of thicimides have not
been reported except for {2 + 2] cycloaddition of cyclic
thioimides with olefines.® In relation to our previous
studies on photochemical reactions of nitrogen-containing
thiocarbonyl compounds* and acyclic imides,® we now re-
port the photorearrangement of N-acylthiobenzamide 1,
which involves an unprecedented 1,2-thiobenzoyl shift.

The monothioimides la-g were obtained almost quan-
titatively by acylation of the corresponding N-alkylthio-
benzamides. The structure of these compounds was de-
termined by the elemental analyses and spectral data. The
visible spectrum of the monothioimide 1a in n-hexane
showed a maximum at 456 nm (¢ 160) assignable to n7*
band of the thiocarbonyl group. Irradiation of N-iso-
propyl-N-benzoylthiobenzamide (1a) in benzene with a
high-pressure mercury lamp under argon gave a-(benzoy-
lamino)isobutyrothiophenone (2a) in 62% yield. The
structure of 2a was determined by the elemental analysis
and spectra data. The IR spectrum (KBr) exhibited ab-
sorptions at 3260 (NH), 1630 (C==0), 1525 [C(=0)NH],
and 1055 cm™ (C==S). The mass spectrum showed the
molecular peak at m/e 283 (M?), and fragment peaks at
m/e 187 (M - PhC=0), 163 [PhC(=S)C(CHj,),], 162 (M
- PhC=S), 121 (PhC=S8), and 105 (PhC=0). The 'H
NMR spectrum (CDC);) showed signals at 6 1.90 (s, 6 H,
2 X CHy), 7.2-1.5 (m, 8 H, Ph), 7.6-7.8 (m, 2 H, Ph), and
7.9 (br, 1 H, NH). The °C NMR exhibited signals at &
27.8 (q), 68.5 (s), 125.9 (d), 126.9 (d), 127.5 (d), 128.4 (d),
129.2 (d), 131.4 (d), 135.2 (s), 141.8 (s), 166.2 (s), and 255.6
(s). Furthermore, the visible spectrum of 2a showed a
maximum at 524 nm (¢ 90) assignable to the nx* band of
thioketone moiety. Photolysis of other thicimides under
the same conditions also gave the corresponding thio-
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Turro, N. J.; Ramamurthy, V.; Cherry, W.; Farneth, W. Chem. Rev. 1978,
78, 125 and references cited therein. (c) Ho, K. W.; de Mayo, P. J. Am.
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ketones 2b—e in good yields as shown in Table I. Although
photolysis of 1f also gave the thioketone 2f in 43% yield,
this compound was unstable and decomposed gradually
even at room temperature. The photoreaction of 1g was
much slower than that of other monothioimides (1a—f), and
prolonged irradiation gave an intractable mixture.

The formation of the thioketones 2 is reasonably ex-
plained in terms of ring opening of an aziridine (3), which
is produced by cyclization of 1 (Scheme I). The inter-
mediacy of 3 was confirmed by the following experiments.
Irradiation of lc in toluene at —78 °C resulted in the loss
of the red thioimide color. On warming to room temper-
ature, the colorless solution turned purple and 2¢ was
obtained as a main product. This finding indicated the
presence of an intermediate that did not possess a thio-
benzoyl moiety. When the colorless solution obtained in
the low-temperature photolysis was treated with acetyl
chloride in the presence of triethylamine at -78 °C, 2,3-
diphenyl-2-(acetylthio)-1-benzoyl-3-methylaziridine (4c,
85%) was obtained, accompanied by a small amount of 2¢
(9%). The structure of 4b was assigned on the basis of
elemental analysis and spectral data. The IR spectrum
(KBr) exhibited carbonyl frequencies at 1705 and 1660
cm™l, The 'H NMR spectrum (CDCl;) showed signals at
51.14 (s, 3 H, CH,), 2.01 (s, 3 H, C(=0)CH,), 7.3-7.8 (m,
13 H, Ph), and 8.1-8.2 (m, 2 H, Ph), and 3C NMR ex-
hibited resonances at 26.3 (q), 31.3 (q), 80.6 (s), 104.7 (s),
126.6 (d), 127.7 (d), 128.0 (d), 128.5 (d), 128.6 (d), 131.9
(s), 139.0 (s), 140.9 (s), 161.6 (s), and 191.8 (s) ppm. The
mass spectrum showed molecular ion at m/z 387 (M*) and
fragment peaks at m/e 312 [M - SC(=0)Me}, and 207 [M
- SC(=0)Me - PhC(=0)]. Furthermore, the fact that the
base-catalyzed methanolysis (MeOH-NEt;) of 4b gives 2b
almost quantitatively is also consistent with the mechanism
shown in Scheme 1.

B-Hydrogen abstraction appears to be very rare occur-
rance in carbonyl photochemitry, giving precedence to the
Norrish type II, intermolecular hydrogen abstraction or
simply other photochemical reactions.® Although a few
instances of 8-hydrogen abstraction of thioketones have
been reported,'ef they are limited to thiones where only
G-hydrogens are abstractable or 8-hydrogens are strongly
activated by substituents. The present photorearrange-
ment involving unprecedented 1,2-thiobenzoyl shift also
provides the first example of 8-hydrogen abstraction of
thioimides.
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Regiospecific Alkylation on Allylic Halides with
Latent y-Functionality

Summary: Completely regiospecific alkylation on stere-
ospecifically v-silylated allylic bromides was achieved with
a variety of anionic nucleophiles of a wide range of
strength.

Sir: Advantageous aspects of using electrophilic allylic
reactants in organic synthesis can never be underestimated
because they are more reactive than the corresponding
saturated analogues, and their obvious precursors, the
corresponding allylic alcohols, can be prepared ster-
eospecially.! But development of allylation reactions
possessing high regio- and stereoselectivities has been a
long-standing problem in organic chemistry, mainly be-
cause of the preponderant Sy2’, reactions especially with
strong nucleophiles (eq 1), and numerous attempts to
control the site of reaction have been made.!
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Herein is reported a solution for this problem in which
by placing a sterically demanding proton equivalent on the
y-position of the allylic halide 1 or the corresponding
stereoisomer, the unwanted reaction at y-position (Sy2')
is curtailed. Additionally, if the allylic reactants would be
available and the proton equivalent is removed (or replaced
by other funtionality), both stereospecifically, this method
would render a general synthesis of alkenes. To this end,
a trialkylsilyl group would be a perfect choice for the re-
quirements.?

Consequently, a number of stereospecifically 3-tri-
methylsilylated allylic alcohols 4 and 5 were prepared®*
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